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This thesis analyzes the important topic of pedestrian safety in a world of 
conventional vehicles, as well as the future changes brought about by autonomous, or 
self-driving, vehicles. Pedestrian safety has continued to decline with increased 
pedestrian fatalities since 2009, as people walk more and are more distracted by handheld 
devices. Further complications in solving the problem with pedestrian fatalities are 
exacerbated by the ethical concerns that come into play when programming a robot to 
make decisions that a human would have been responsible for in the past.  
A literature review was conducted on pedestrian safety, ethics, and autonomous 
vehicles. To explore the ethical decision making of current drivers and road-users, 
specifically members of Generation Z, a group of Clemson students was surveyed and 
interviewed. The majority of the participants stated that they make their decisions based 
on situational factors, and that ethics is not black and white. This is despite most of the 
respondents also being raised in religious households. However, the value of human life 
was upheld by 97% of the respondents. Despite the consistency in opinion on the 
importance of protecting human life, the respondents disagreed about which human life 
should be protected, the pedestrian or the passenger in an autonomous vehicle. This 
variation in opinions must be addressed as moral relativism collides with huge 
technological shifts. However, this study concludes with an optimistic outlook that we 
can address these issues through collaboration between the private and public sectors and 
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lost on me as I glanced around at the lake surrounding the dock my mom and I were 
standing on. Just take the first step towards a change, my mom encouraged me. My dad 
backed her up saying he also believed I had what it took to make a huge alteration in the 
trajectory of my career. Without their encouragement, I would have never had what it 
took to uproot my comfortable life, move to a state where I knew no one, and start over in 
graduate school.  
Throughout my life, my parents have taught me right from wrong, and have been 
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have led me astray. For their sacrifices I will be forever grateful. This manuscript, and the 




I would like to acknowledge the support I have received from Dr. Mashrur 
“Ronnie” Chowdhury over the past two years. This would not have been possible without 
his belief in me.  
I would also like to acknowledge the expertise of my committee, specifically Dr. 
Mobley who offered valuable insight in the survey development phase of this project. I 
could not have fine-tuned it to the same quality without her help.  I would also like to 
thank Dr. Gerard who was instrumental with statistical analysis. And finally, I would like 
to thank Dr. Ogle, whose dedication to safety in our transportation systems inspired me to 
address this topic.  
  
v 




TITLE PAGE .................................................................................................................. i 
 
ABSTRACT .................................................................................................................... ii 
 
DEDICATION .............................................................................................................. iii 
 
ACKNOWLEDGMENTS ............................................................................................ iv 
 
LIST OF FIGURES ..................................................................................................... vii 
INTRODUCTION ......................................................................................................... 1 
1.1 Problem Statement ................................................................................................. 1 
1.2 Thesis Objectives ................................................................................................... 4 
1.3 Thesis Organization ............................................................................................... 4 
RELEVANT LITERATURE ........................................................................................ 6 
2.1 Introduction ............................................................................................................ 6 
2.2 Pedestrian Safety ................................................................................................... 6 
2.3 General Ethics ....................................................................................................... 8 
2.4 Survey Studies ........................................................................................................ 9 
2.5 Autonomous Vehicles and Ethics ......................................................................... 10 
METHOD ..................................................................................................................... 15 
3.1 Safety Data and Analysis ..................................................................................... 15 
3.2 Survey Design and Analysis ................................................................................. 15 
THE PEDESTRIAN SAFETY PROBLEM .............................................................. 18 
4.1. Data Analysis of Pedestrian Safety in the United States .................................... 18 
4.2 Pedestrian Safety in Cities with 500,000 Population or Greater ........................ 23 
4.3 The Pedestrian Safety Problem ............................................................................ 29 





Table of Contents (Continued) 
 
Page  
SURVEY RESULTS .................................................................................................... 35 
5.1 Summary of Survey Responses ............................................................................. 36 
5.2 Chi Square Test for Independence ....................................................................... 44 
IN-PERSON INTERVIEW RESPONSES ................................................................ 46 
6.1 Post-Survey Video ................................................................................................ 46 
6.2 Interviewee I ......................................................................................................... 47 
6.3 Interviewee II ....................................................................................................... 48 
6.4 Interviewee III ...................................................................................................... 48 
6.5 Interviewee IV ...................................................................................................... 49 
6.6 Interviewee V ....................................................................................................... 50 
6.7 Interviewee VI ...................................................................................................... 51 
6.8 Principal Conclusions Based on the Interviews .................................................. 51 
CONCLUSION ............................................................................................................ 53 
7.1 Challenges Preventing the Programming of Ethical Vehicles ............................ 53 
7.2 Education ............................................................................................................. 55 
7.3 Cyber-Physical Solutions ..................................................................................... 56 
7.4 Human Resiliency ................................................................................................ 57 
APPENDICES .............................................................................................................. 59 
Appendix A: Safety Data ............................................................................................ 60 
Appendix B: Survey for Clemson Students ................................................................. 68 
Appendix C: Chi Square Test for Independence Results ........................................... 74 
Appendix D: Institutional Review Board (IRB) Application ...................................... 79 




LIST OF FIGURES 
 
Figure                                                                                                                  Page 
 
Figure 1 Moral Relativism by Generation ....................................................................... 9 
Figure 2 Pedestrian Fatalities by Year vs. Population Growth .................................... 19 
Figure 3 Pedestrian Fatalities by Age and Sex ............................................................. 20 
Figure 4 Top Causes of Traffic Fatalities ..................................................................... 21 
Figure 5 Percentage of Pedestrian Fatalities by Time of Day and Location, 2017 ...... 22 
Figure 6 Fatalities Caused by Pedestrian Violation ..................................................... 23 
Figure 7 Pedestrian Fatality Rate per 100,000 Population .......................................... 24 
Figure 8 Pedestrian Fatality Rate by Population Density ............................................. 25 
Figure 9 Pedestrian Fatality Rate by Median Household Income ................................ 26 
Figure 10 Pedestrian Fatality Rate by Travel Time to Work ........................................ 27 
Figure 11 Smart Phone Adoption and Use While Driving ............................................ 28 
Figure 12 Autonomous Vehicle Crashes by Month ....................................................... 31 
Figure 13 Autonomous Vehicle Crashes by Time Period .............................................. 31 
Figure 14 Autonomous Vehicle Crash Type .................................................................. 32 
Figure 15 Pedestrian/Cyclist Involvement in AV Crashes ............................................ 34 
Figure 16 Survey Respondents by State ......................................................................... 35 
Figure 17 Attitudes Towards Technology ...................................................................... 36 
Figure 18 Attitudes Towards Autonomous Vehicles ...................................................... 38 
Figure 19 Ethical Decision-Making Framework ........................................................... 39 
Figure 20 Religious Upbringing and Current Participation ......................................... 40 
Figure 21 Party Responsible for Ethical Standards ...................................................... 41 
Figure 22 Respondents Driving Decision: .................................................................... 42 
Figure 23 Value of Human Life ..................................................................................... 43 
Figure 24 Cross Tabulation and Chi-Square Results .................................................... 45 






1.1 Problem Statement 
In the United States, traffic-related fatalities are the number one cause of death for 
people ages one to forty-four and contribute to the category of “unintended injury” which 
is the third highest cause of death overall. For many years, pedestrian fatalities were 
decreasing dramatically. In 2009, the number hit an all-time recorded low of 4,109. Since 
then, the number of pedestrian fatalities has been rising, reaching over 6,000 in 2017, an 
increase of 46%.  This cause of death, which in 2009 was 12% of total traffic related 
fatalities now represents over 16% of total traffic deaths as of 2017 (NHTSA, 2017). 
Of the more than two-million annual vehicle crashes each year, 94% are caused by 
human error, according to a 2017 study by the National Highway Traffic Safety 
Administration (NHTSA, 2017). As technology advances, it is vital that we use these new 
technologies to protect human life. One such advance is the development of autonomous, 
or self-driving, vehicles. It is believed by many that the advent of fully autonomous 
vehicles will eliminate the majority of traffic crashes by removing the human error that 
occurs during vehicle operation. An autonomous vehicle will not become visually 
distracted, can respond faster to external data and stimuli, and can manage significantly 
more inputs than a human driver can.  
There is a multitude of reasons to continue to develop self-driving cars, including 
increased mobility for those who currently cannot drive (such as the blind, elderly, or 
children), potential for improved operations on the roadway, reduced emissions, and most 
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importantly, increased safety. Since the vast majority of crashes are caused by human error, 
it is logical to think that removing the human from the equation will reduce the error. For 
this reason alone, to save human life, it is an honorable and worthwhile development to 
explore the reality of that assumption, and if true, to find ways to put it into effect. Just as 
with any new technology, there are also downsides to implementation. 
While most of the risks of autonomous vehicles are similar to current driver-
operated vehicles, namely loss of life, injury and property damage, there is a sense of 
expectation that the computer-programmed and operated vehicles will be perfect and 
should not cause any crashes. In the individual cases of crashes caused by humans, even 
when there is a tragic loss of life or injury, the human capacity to forgive other humans for 
their reaction in a tough situation comes in to play. The same human forgiveness does not 
as easily apply in the event of a computer-decided crash or loss of life when the human 
involved in the crash cannot connect with the human who made the programming decision.   
Furthermore, these vehicles, which are highly technical and constantly connected 
to the surrounding environment through multiple future communication methods, will be 
a vast source of personal data. This new era will bring about challenges that are typical of 
highly technical and connected communication devices. These include the potential for 
hacking, data privacy breaches or misuse, and most important to this research, ethical 
concerns. 
One significant ethical consideration requiring more research and discussion is the 
controversial trade-off between self-preservation versus self-sacrifice in the event of a 
crash. This choice between a vulnerable road user such as a pedestrian and the occupant or 
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occupants of the vehicle must be considered prior to the full-scale deployment of 
autonomous vehicles. It should also be considered by society at large, as a risk assumed by 
society when opting-in to riding in one, or when driving or walking in proximity to an 
autonomous vehicle.  
To add in another complicating factor, it is important to recognize a shift in the way 
people approach morality and ethics in the 21st century. One study conducted by Barna 
group in 2016 looked at 1500 people ages 13-18 and 1500 people 19 and older. The study 
found that there is an increase in the perspective that morality is flexible over time and 
based on individual opinions in younger generations. This begs the question; how this 
large-scale technological shift will collide with the propensity towards moral relativism. 
Although the timeline in which these vehicles will be commonplace on our roads 
is uncertain, it is likely that the generation of young adults who are now in college will be 
strongly impacted in the implementation and operation of these vehicles, as well as affect 
how the vehicles are designed, coded, and launched into the market. As such it is valuable 
to gather the opinions of college-aged students from different backgrounds to fully 
understand their perspective on these ethical issues. In addition, it will be beneficial to 
provide them an additional educational experience and to determine what, if any, changes 
in their mentalities occur based on an educational video. Because the members of 
Generation Z have been raised in an age of moral relativism, in which right and wrong are 
subjective to individual experience, and a collectively agreed upon right and wrong is not 
standard, ethical decisions made by this and future generations are more complex compared 
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to past generations. The implications of this complex and nebulous ethical climate will 
likely play itself out in ways yet unknown.   
While there are studies that explore each of these topics independently, few studies 
focus solely on the ethical implications of autonomous vehicles, the pedestrian problem, 
and how to agree upon a code of ethics for such a central part of daily life when we cannot 
agree on what is and is not ethical.  
1.2 Thesis Objectives 
The objectives of this thesis are to analyze pedestrian safety data in recent years 
with a special focus on how this issue will relate to autonomous vehicles; to explore the 
ethical implications of programming autonomous vehicles in various ethical scenarios 
where the decision is between the lives of one human and another, specifically pedestrian-
vehicle collisions; and to evaluate the ethical perspectives of the generation that has come 
of age in an era of moral relativism, specifically pertaining to self-preservation versus self-
sacrifice.  Finally, tying this information together, the objective is to propose several 
solutions for addressing this intersection of ethics and technology and where we are going 
as a society.  
1.3 Thesis Organization 
 Chapter Two outlines relevant research and literature related to pedestrian safety as 
well as the ethics of autonomous vehicles. Chapter Two also describes each of the major 
ethical perspectives and compares these perspectives with moral relativism. Chapter Three 
outlines the method used in this research. Chapter Four analyzes current United States 
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crash data specific to pedestrians. This data was sourced from the National Highway and 
Transportation Safety Administration (NHTSA). Chapter Five transitions into part two of 
this thesis, in which data was collected from Clemson University Students regarding their 
ethical perspectives and opinions about the ethical programming of autonomous vehicles. 
Chapter Five also discusses the survey distributed to the students and summarizes their 
responses. Chapter Six describes the responses to in-person interviews following an 
educational video and thought experiment with the participants. Chapter Seven is the final 





 This research revolves around the convergence of multiple disciplines namely 
transportation safety, as well as autonomous vehicles and ethics. It simultaneously 
discusses the increase in traffic-related pedestrian deaths over time, as well as the future 
ethical implications of autonomous vehicles in vehicle-pedestrian conflicts. Therefore, the 
literature reviewed below touches on pedestrian safety, autonomous vehicle public 
attitudes, general ethics, and autonomous vehicle ethics studies.  
2.2 Pedestrian Safety  
 It is well documented that a vital part of pedestrian safety is pedestrian and driver 
awareness as well as non-verbal communication between the drivers of vehicles and 
pedestrians intending to cross a road. One such non-verbal cue is driver-pedestrian eye 
contact, which greatly increases the chances that the driver will stop to let the pedestrian 
cross the road safely. A 2015 study of over 2500 drivers in France revealed that 68% of 
drivers stopped when a pedestrian made eye contact, compared to 45% that stopped without 
making eye contact (Guéguen, Meineri, & Eyssartier, 2015). Drivers are also slightly more 
likely to stop for female pedestrians over male pedestrians, at a difference of about 7%. In 
the future of autonomous vehicles, it can be assumed that the passengers of the car will be 
occupied with other activities and will not be in a position to pay attention to pedestrians 
or making eye contact with them.  
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One option for autonomous vehicle to pedestrian communication, proposed by 
Mahadevan, Somanath, & Sharlin (2017), anthropomorphizes the vehicle by giving a voice 
to the vehicle through an external speaker to communicate with the pedestrian or by putting 
actual “eyes” on the front of the car in the place of headlights, that would be similar to 
human eyes in that it can subtly communicate whether the car “sees you” and is stopping 
or continuing. While this is not yet something that has widespread report, it is an intriguing 
approach to solving the eye-contact problem with AVs and pedestrians.  
 A study conducted by Combs, Sandt, Clamann, & McDonald (2019) studied the 
potential benefits and limitations of sensors, which could be used on AVs, for detecting 
pedestrians and protecting the life of the pedestrians based on Fatality Analysis Reporting 
System (FARS) data. For this study, the authors reviewed the 5,261 pedestrian fatalities in 
2015, and determined that 3,386 of them would be preventable with proper sensors. They 
concluded that although there are sensors that can help improve safety for pedestrians, there 
is a tradeoff between cost and effectiveness. The most effective sensors are costly, perhaps 
prohibitively so, for vehicle manufacturers to include and expect consumers to pay for. The 
authors also point out that rather than rely on autonomous vehicles to detect the pedestrians, 
there could be other systems-based solutions, such as priority zones for pedestrians or more 
walkable designed roads, which might out-perform sensors or automated driving for 
pedestrian safety. 
 A risk analysis study conducted by Bhavsar, Das, Paugh, Dey, & Chowdhury 
(2017) used fault tree analysis to estimate the risk of the components of AVs and then 
validated with real-world data. This study found the largest failure probability is the failure 
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of a communication system. The study also revealed that pedestrian-involved AV crashes 
are a potential risk factor in autonomous driving in a mixed-traffic environment which 
includes autonomous and non-autonomous vehicles. (Bhavsar, Das, Paugh, Dey, & 
Chowdhury, 2017). 
 Another study by Rahman, Islam, Calhoun, & Chowdhury (2019) developed a 
Vehicle-to-Pedestrian (V2P) application with edge computing based real-time pedestrian 
detection. This application uses video camera data and determined the necessary bandwidth 
by compressing the data at different quality levels and testing accuracy at each level. The 
prediction was 98% accurate and reduced the necessary bandwidth from 9.82 Mbits/sec to 
0.31 Mbits/sec. As a result, transportation engineers can use this method to detect and 
protect pedestrians at intersections (Rahman, Islam, Calhoun, & Chowdhury, 2019). 
 One paper points out that with the proper implementation of Vehicle-to-Vehicle 
(V2V) and Vehicle-to-Infrastructure (V2I) communication along with real-time traffic 
management techniques and development of in-vehicle safety systems, it will be possible 
to achieve a “zero-accident” infrastructure in the future with autonomous and connected 
vehicles.  (Sotelo, van Lint, Nunes, Blacic, & Chowdhury, 2012) 
2.3 General Ethics 
A study by Barna, a non-partisan research company, surveyed 1500 people 18 and 
under, as well as 1500 people 18 and older (Barna, 2017). The generations were divided 
into the following groups. Generation Z (1999-2015), Millennials (1984-1998), Gen X 
(1965-1983), and Boomers (1946-1964).  Breaking down the responses by generation, a 
noticeable trend by age is depicted in Figure 1. This shows that compared to Generation X 
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and Baby Boomers, Millennials and Generation Z are more likely to strongly agree that 
what is morally right or wrong depends on the individual, not the topic. The morality of 
Generation Z and millennials is a fluid and relativist framework, based upon individual 
opinion.  
 
Figure 1 Moral Relativism by Generation 
 
2.4 Survey Studies 
 A multitude of surveys have been conducted globally to gauge public interest in 
advanced vehicle technologies. The majority of these studies conclude the public is 
interested, specifically when there is a sizeable benefit to them, such as a decrease commute 
time, a designated lane, or insurance savings. Very few of the studies discuss the ethical 
components of autonomous vehicles.  
 One survey study, conducted by MIT, surveyed over 2 million respondents. This 






















found that there are strong cultural differences in terms of ethics. A moral code that fully 
addresses all these differences will be challenging to develop (Awad, et al., 2018).   
 A 2013 study conducted by carinsurance.com found that 75% of the respondents 
believed they can drive better than an autonomous vehicle. When asked who should build 
these AVs, the majority (54%) trust car manufacturers such as Honda or Toyota over 
technology companies like Samsung or Google (CarInsurance.com, 2013).  
 A 2013 focus group study conducted by KPMG found that when discussing AVs 
with women, the topics tended to focus on the positives of increased mobility. Men, 
however, were more concerned about the negatives of digitally enforced speed limits and 
the loss of personal choice (KPMG, 2013).  
2.5 Autonomous Vehicles and Ethics 
A 2014 study by Hevelke and Nida-Rümelin discusses the ethical implications of 
autonomous vehicles in the instance of a crash (Hevelke & Nida-Rümelin, 2015). It is 
assumed that the institution of autonomous vehicles will result in less frequent and less 
severe crashes, otherwise, there would be no support for this technology. Indeed, there are 
moral upsides if lives are saved. However, there is an ethical theory called “trading lives” 
in which a non-victim in the current climate will become a future victim when new 
technology is implemented. That is, someone who would not be in a car crash if 
autonomous vehicles are never introduced will be in a crash if they are introduced. This is 
a trade-off with ethical implications. One example of this is seat belts. In almost every case, 
a seat belt is a life-saving device. However, in some situations, the seat belt can be the 
cause of death. This is not reason enough to eliminate seat belts, because the overall effect 
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is life-saving. The same theory applies to autonomous vehicles if indeed the crash rates 
will be as low as predicted. According to Hevelke and Nida-Rumelin (2014), the more 
likely liability in an autonomous vehicle world will be a scenario in which all users share 
the risk by way of a tax or mandatory insurance. An alternative liability scenario is that of 
the user at the time of the incident is at fault. However, we do have a moral responsibility 
to save lives, and must work out the details of how to make this happen.    
Another study published in 2014 by Noah Goodall examines the ethics of 
autonomous vehicles (Goodall, 2014). Goodall points out that safety applications of a 
vehicle have a very short time frame to react, and thus the vehicle must be programmed in 
advance to make a quick decision. However, in today’s society of varying ethical 
perspectives, the experts disagree on how to best implement ethics into a vehicle. He goes 
on to discuss nine points related to autonomous vehicles and the ethics involved. Amidst 
these points, he notes, as many who have commented on ethics and autonomous vehicles 
often do, that the famous “trolley problem” in which the subject has a choice between two 
options (i.e. kill a child in the roadway or kill three adults in the lane over) is unrealistic. 
Because there are so many unknown outcomes and consequences of a vehicle crash, the 
complexity of an ethical decision is significantly increased. Goodall also points out that the 
idea that an autonomous vehicle should simply minimize damage at all times is a utilitarian 
ethical system which does not recognize the rights of the individual. After challenging the 
nine main critiques of ethical considerations pertaining to autonomous vehicles, Goodall 
explores other relevant work in moral modeling and machine ethics. He concludes that in 
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order to best develop an ethical machine, there will need to be a combination of ethical 
theories implemented within the vehicle code. 
A 2015 study at Stanford University by Gerdes and Thornton attempts to identify 
implementable ethics (Gerdes & Thornton, 2015). The authors come to the same 
conclusion that there is no one best fit for programming ethical decision-making into an 
autonomous vehicle, and therefore a combination of ethical approaches must be used. The 
authors also discuss the possibility of a human override, which they say results in yet 
another ethical concern. Is it ethical to turn responsibility and control over to the human if 
the vehicle has data to say that a collision is assured? The answer, the authors say, is to 
understand what our society expects from autonomous vehicles. Whether they will be 
expected to “take responsibility” for negative consequences or if they are just vehicles with 
improved capabilities.  
A 2015 study funded by the U.S. Army in conjunction with the University of 
Alabama in Huntsville (UAH) developed a quantitative model called the “Metric of Evil.” 
This model would conceptually model the harm caused by various courses of military 
action based on ethical concerns. The researchers took an approach aimed at remaining as 
objective and quantitative as possible. Pulling together a team of experts trained in religion, 
psychology, ethics, military history, political science, and military command, the 
researchers compared the experts’ quantitative analysis against the analysis of the others 
and against the results of the models. While this is not directly relevant to autonomous 
vehicles, it does pertain to the coding of human ethics (Reed & Jones, 2013).  
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The only current publication regarding an agreed upon Code of Ethics for 
Autonomous Vehicles is a 2017 report by the German Ethics Commission on Automated 
and Connected Driving (Luetge, 2017). The publication points out that the autonomous 
vehicle is not the first “people mover” to have ethical concerns upon automation. The 
elevator was equally critiqued, and rightfully so, when it switched from manual to 
automatic operation. However, the authors mention that it does not mean that ethical 
concerns should be belittled, just because similar technologies that have been criticized for 
the same reasons have been successful. This code of ethics addresses all of the topics 
covered in this research, such as dilemmatic situations, plus additional topics not discussed 
in this thesis, such as liability and security threats. To create this code, a collection of 
individuals with different backgrounds came together to discuss various topics. The group 
included philosophers, judges, sociologists, automotive specialists, and programmers. The 
topics included scenarios resulting in unavoidable harm, data, human-machine interactions, 
ethical context beyond traffic, and scope of responsibility for software and infrastructure. 
Key ethical rules included the importance of improving safety for all road users as the main 
goal of automating transportation systems, the “protection of individuals taking precedence 
of utilitarian consideration,” and that the purpose of government and regulatory decisions 
to “promote the free development and protection of individuals.” Additionally, they stress 
that it is of utmost importance to avoid all ethical conflicts in the programming phase of 
developing AVs. When this is not possible, they stressed that “the protection of human life 
enjoys top priority in a balancing of legally protected interests.” Finally, they express that 
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“any distinction based on personal features (age, gender, physical or mental constitution) 





3.1 Safety Data and Analysis 
 In order to better understand the pedestrian vulnerabilities in the United States 
today, an analysis of the available data was conducted. This data was sourced from the U.S. 
Department of Transportation, the National Highway and Transportation Safety 
Association, and the state of California Department of Transportation public data. Based 
on this data, it was possible to identify the exact trends and concerns that require attention 
in the future. The problem with pedestrians and vehicles will persist even at the advent of 
autonomous vehicles. In the absence of other causes which can be programmed, there 
spotlight on pedestrian safety requiring even more attention to finding a solution. The 
safety of pedestrians is further complicated when a software programmer is the person 
responsible for coding into the self-driving vehicle the ethical decision-making process. 
Since collisions will still occur, it is essential to come to an agreement on a standard for 
how these instances will be best handled.  
3.2 Survey Design and Analysis 
 The data in this survey study were collected in Clemson, South Carolina, on the 
Clemson campus. This accessible population was best to understand members of 
Generation Z, those born between 1994 and 2015. The respondents to the survey were 
required to be between eighteen and twenty-two years old. There were no other restrictions 
other than age. An assumption was made that Clemson students are similar to the same age 
students in other colleges.  
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 The initial survey included 17 questions and was available via Qualtrics through 
the Clemson subscription. The survey questions were divided into three parts. The 
questions were almost entirely multiple choice and took the respondents approximately ten 
minutes. The first part was designed to understand the respondents’ general ethical 
decision-making approaches as well as current understanding and opinions about AVs. The 
second part examined three different scenarios in which the participants were asked to 
identify whether they would choose to preserve their own life or a pedestrian’s life in a 
situation where no other solution was possible. While situations such as this will be rare, 
understanding the current climate towards self-sacrificing autonomous vehicles is valuable 
information for future legislation and general consensus. The third part of the survey 
included important ethical markers such as religious upbringing and current practices as 
well as general approaches to ethical decisions. The complete survey can be found in 
Appendix B.  
It is important to note that despite its popularity, this survey does not include the 
infamous trolley dilemma. This philosophical mental exercise that has been around for 
many years is tempting to conflate with the ethical considerations of autonomous vehicles 
however it does not directly apply. The original trolley dilemma question is, is it ethical to 
kill one person to save five others? However, in the trolley dilemma, it is the act itself that 
is the ethical question. Specifically, the two scenarios are as follows. There is a trolley 
barreling down the tracks and its brakes have gone out. On the trolley’s current path, there 
are five people that will be killed in the collision. However, you have the opportunity to 
pull a lever which will redirect the trolley onto new tracks, therefore only one person, on 
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the other track, will be killed in the crash. In the second scenario, the end result is the same, 
one person dies instead of five, but the method is different. The second scenario takes a 
different approach. In this scenario, you save the five lives by pushing one person onto the 
tracks, thereby stopping the trolley from hitting the others. The ethical distinction here is 
the difference between direct responsibility for someone’s death by pushing them versus 
the unintended harm of pulling the lever which has a bad side effect but does not 
deliberately have ill-intent. It is a question of active versus passive morality. Though it 
might seem like semantics, this Doctrine of Double Effect, credited to Thomas Aquinas is 
not about who dies or how, but the role that the participant in the thought experiment takes 
in the result of loss of life (Aquinas, 1265). While many use this trolley dilemma to talk 
about one life versus another, and it is not applicable in this sense, it is applicable when 
determining culpability. However, mentioning it in order to remove it from the 
conversation is worthwhile.  
 The final step in the data collection process was to conduct in-person conversations 
with the participants. First, each participant viewed a brief educational video produced by 
TedEd (Lin, 2017). After viewing the short animation, a brief 5-10-minute conversation 
ensued to better understand the perspectives of the participant and determine if they have 




THE PEDESTRIAN SAFETY PROBLEM 
4.1. Data Analysis of Pedestrian Safety in the United States 
In the United States today, unintentional injuries are the third leading cause of death 
overall, and the number one cause of death in people ages one to forty-four (CDC, 2018). 
This category of unintentional injuries includes motor vehicle traffic deaths. In fact, 37,133 
traffic fatalities occurred in 2017 alone (Fatality Analysis Reporting System, 2017). A 
particularly vulnerable group of road-users people are pedestrians, defined by the 
Department of Transportation as “any person on foot, walking, running, jogging, hiking, 
sitting, or lying down” when the collision occurs (NHTSA, 2019). Although people might 
walk less than they used to, at some point every day, each person is a pedestrian. Since 
2009 pedestrian fatalities have been steadily increasing. In 2017, the nearly 6,000 
pedestrian fatalities made up 16% of all traffic fatalities. Figure 2 shows the change in 
pedestrian fatalities over time despite slowing population growth, according to World Bank 
(World Bank, 2019). This section looks at the available pedestrian safety data since 2006.  
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Figure 2 Pedestrian Fatalities by Year vs. Population Growth 
 
In terms of fatalities, age and sex play a large role, as shown in Figure 3. Males are 
significantly overrepresented compared to population; three times as likely as females to 
die in a traffic collision. Some claim that this is due to an inclination towards risk-taking 
compared to more risk-averse females. The occurrence of fatalities by age group is highest 
in the 55-64 age group, second highest in the 45-54 age group and third highest 25-34 age 
group for men. For women, the age group with the highest fatalities is 45-54, followed 
closely by 55-64 and 35-44. These age groups are mobile and therefore walk often, but 






































Figure 3 Pedestrian Fatalities by Age and Sex 
 
The top four causes of motor vehicle traffic fatalities, representing about 70% of 
the total fatalities are improper turning, driving under the influence of drugs or alcohol, 
unsafe speed, and pedestrian violation. The breakdown of these top four causes is shown 
in Figure 4. The frequency of which these instances occur continues to mirror the overall 
growth of crash fatalities overall. From this we can conclude that there has been a consistent 
presence of improper turning, driving under the influence, unsafe speeds, and pedestrian 
violations. Pedestrian violation, such as crossing at mid-block, outside of the crosswalk, or 
at do-not walk times at the crosswalk, is the fourth most common cause of traffic fatality 
has continued to grow. When autonomous vehicles are introduced, DUI, unsafe speed, and 
improper turning will rarely, if ever occur. However, pedestrian violations will still be 
present. Consequently, autonomous vehicles must account for pedestrian violations 


























Figure 4 Top Causes of Traffic Fatalities 
 
When a pedestrian is involved in a crash, the police report typically describes the 
location or action of the pedestrian at the time of the crash. The majority (73%) of 
dangerous collisions between a pedestrian and vehicle occur when the pedestrian was not 
at an intersection (i.e., mid-block crossing). A fatality is also more likely to occur at night 
when it is dark as well as in crowded urban environments. In all of these conditions, 
visibility is limited and thus the pedestrian is in more danger than well lit, spacious, 
crosswalk situations. These characteristics are shown in Figure 5.  
Furthermore, in 2017, there were 1,605 pedestrian fatalities that involved a sober 
driver and a pedestrian who had been drinking. Of those pedestrians, 1,426 had a blood 
alcohol content of .08 or greater, which is the legal limit for vehicle operation (FARS, 
2017).  
 
2010 2011 2012 2013 2014
Pedestrian Violation 363 360 390 432 437
Unsafe Speed 396 410 427 436 455
DUI 477 539 526 568 569


















Figure 5 Percentage of Pedestrian Fatalities by Time of Day and Location, 2017 
 
While the majority of pedestrian fatalities are not caused by a pedestrian violation, 
the percent of total pedestrian fatalities due to pedestrian violation has increased from 8% 
to 9% in the United States from 2010 to 2014, representing an increase of nearly fifty 
people per year. This growth is depicted in Figure 6. Each of these categories described in 
this section continues to rise, with no sign of slowing down. As the number of pedestrian-
caused fatality crashes grows, the importance of implementing pedestrian protection into 
AV programming is essential.  




















Figure 6 Fatalities Caused by Pedestrian Violation 
4.2 Pedestrian Safety in Cities with 500,000 Population or Greater 
Of the 6,080 fatal crashes in 2016, 23% occurred in rural areas, 72% occurred in 
urban areas, and 5% occurred in unknown areas. For the purpose of this study, and 
according to NHTSA, the distinction between urban and rural areas are based on input by 
state highway officials and are confirmed by the Federal Highway Administration 
(NHTSA, 2018). While more fatal crashes occur in rural areas, the vast majority of 
pedestrian fatalities are in urban areas. This is logical because people are much more likely 
to walk in urban areas than rural areas based on the density of destinations in urban versus 
rural areas. Focusing solely on the cities in the United States with half a million population 
or greater as of 2017 would have eliminated 1,139 of the total 5,997 or 20% of the 
nationwide fatalities.  
2010 2011 2012 2013 2014
8% 8% 8% 9% 9%
Total 4302 4457 4818 4779 4910



















The average state fatality rate per 100,000 population is 1.69. Some cities have 
extremely high fatality per 100,000 population such as Washington D.C., Phoenix, Detroit. 
One potential solution would be to focus pilot studies in these areas targeted to reduce the 
number and severity of pedestrian crashes. Figure 7 shows the top 34 cities and the fatality 
rates per 100,000 population. The darker larger circles show cities that have double or triple 
the state average.  
 
Figure 7 Pedestrian Fatality Rate per 100,000 Population 
 
In an effort to determine what makes factors make certain cities more prone towards 
high pedestrian fatalities, regression analysis was conducted based on population density 
(people per square mile), median household income, and travel time to work. The 
pedestrian fatality rate per 100,000 population was the dependent variable, and population 
density, median household income, and travel time to work were the designated 
independent variables.  
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Based on the United States most populous cities, the results were significant with 
small p-values but with low R2 values. Were the data available to add smaller cities and 
towns into the analysis, the results of the regression could become more valuable. Figures 
8 through 10 show the results of the regression analysis.  
 




Multiple R 0.584362699 
R Square 0.341479764 
Adjusted R Square 0.320901007 
Standard Error 1.022531964 
Observations 34 
 
ANOVA      
  df SS MS F 
Significance 
F 
Regression 1 17.3500053 17.3500053 16.593799 0.00028472 
Residual 32 33.45829175 1.04557162   
Total 33 50.80829706       
 
  Coefficients Standard Error t Stat P-value 
Intercept 3.794618037 0.260537244 14.5645896 1.1353E-15 

































Figure 9 Pedestrian Fatality Rate by Median Household Income 
 
Regression Statistics 
Multiple R 0.553996143 
R Square 0.306911727 
Adjusted R Square 0.285252718 
Standard Error 1.049026854 
Observations 34 
 
ANOVA      
  df SS MS F Significance F 
Regression 1 15.5936622 15.5936622 14.1701651 0.000675718 
Residual 32 35.2146349 1.10045734   
Total 33 50.8082971       
 
  Coefficients Standard Error t Stat P-value 
Intercept 5.31105438 0.637278473 8.333961691 1.60169E-09 









































Figure 10 Pedestrian Fatality Rate by Travel Time to Work 
 
Regression Statistics 
Multiple R 0.568864667 
R Square 0.323607009 
Adjusted R Square 0.302469728 
Standard Error 1.036315227 
Observations 34 
 
ANOVA      
  df SS MS F Significance F 
Regression 1 16.44192106 16.44192106 15.30977471 0.000447218 
Residual 32 34.366376 1.07394925   
Total 33 50.80829706       
 
  Coefficients Standard Error t Stat P-value 
Intercept 7.114335 1.0639826 6.686514619 1.51106E-07 






































Perhaps a better indicator for cause of the increase in traffic related fatalities since 
2009 is the introduction of the smart phone and the nearly full saturation of ownership as 
well as an increase in cell phone use while driving and while walking. The NOPUS 
(National Occupant Protection Use Survey) data collection is a survey conducted by human 
data collectors observing driver behavior from the roadside (NHTSA, 2017). The data 
collected through this process is presented in Figure 11.  
 
 
Figure 11 Smart Phone Adoption and Use While Driving 
 
As AVs continue to progress towards a greater saturation on the roadway, these 
vehicles will continue to drive in and through cities. The presence of AVs on pedestrian- 
heavy streets could create new conflicts that need to be resolved and could have ethical 
implications we do not currently face in unintentional human reaction caused pedestrian 











































% Cell Saturation % of drivers visibly  using handheld devices
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Introducing AVs could make the situations more complex where pedestrians at fault are 
the contributing factors in the crashes.  
4.3 The Pedestrian Safety Problem 
For the purpose of this thesis, it is assumed that autonomous vehicles will one day 
be the majority of vehicles on the road and will eventually reach full market saturation. 
Based on this assumption, it can be concluded that many of the causes of traffic fatalities 
can be virtually eliminated through removing the possibility of an intoxicated driver and 
by programming the vehicle to obey turning rules, operate within safe speeds, as well as 
other traffic laws. Only during a malfunction of the vehicle will it fail to obey the rules of 
the road. However, pedestrians will always remain unpredictable and analog. As such, the 
pedestrian problem will persist even when we attain 100% autonomous vehicle saturation.  
In fact, research shows that much of the pedestrian-vehicle interaction in current 
times is heavily reliant upon eye contact between the driver and the pedestrian. Removing 
this means of communication will actually increase the uncertainty for pedestrians. While 
some pedestrians might err on the side of safety, others will expect the vehicle to be 
programmed to stop for them in the roadway, thus increasing their risk-taking behavior. 
Furthermore, protecting pedestrians will become a top priority in the absence of so many 
other safety concerns in AV environments.  
4.4 Autonomous Vehicle Crash Report Audit 
Although autonomous vehicles are fairly new to the market, there has already been 
a pedestrian death, which took place in Arizona in 2018. While the loss of life in traffic 
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collisions is unfortunately commonplace today, this crash drew extra attention, due to the 
involvement of the AV as well as the human driver’s distraction and failure to intervene. 
The final report shows that while the vehicle detected the pedestrian a full six seconds 
before the crash, the pedestrian was misclassified as an unidentified object, so no action 
was taken to avoid her. This crash shows that the technology is not currently advanced 
enough to distinguish between humans and other objects in the road on a consistent basis. 
As many states continue their pilot testing of AVs, there is an urgent need to address the 
failures of the technology, and how to prevent loss of life whenever possible. 
The state of California, a hotbed for AV testing, has required AV companies to 
submit public incident reports involving self-driving vehicles. The following information 
describes the data from an audit of these reports from January 2017 to March 2019 (State 
of California Department of Motor Vehicles, 2019).  
In this time period, there have been a total of 71 crashes involving Autonomous 
Vehicles. While AV manufacturers are required to report every crash in which their 
vehicles are involved, even when in manual driving mode, this report includes only those 
crashes in which the vehicle was in Autonomous Mode. Of the 71 crashes, the distribution 
between months and time periods are found in Figures 12 and 13. The majority of crashes 
occurred in March and October, as well as between 2:00 and 5:00 PM. These higher 
frequencies might correspond to the overall frequency of trips by AVs in those months and 
times of day. However, the frequency with which a company runs its AVs for data 
collection is private information, and as such a conclusion cannot be reached regarding 
significance of these occurrences.   
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Figure 12 Autonomous Vehicle Crashes by Month 
 
 
Figure 13 Autonomous Vehicle Crashes by Time Period 
 
 Perhaps of more significance is the type of crash in which the Autonomous Vehicle 
was involved. The frequency of each crash type is shown in Figure 14. Each crash report 
includes a description of exactly what happened, which, while providing colorful details, 
such as the instance in which a pedestrian purposefully jumped on the hood of the AV, also 





























































































66% occurred when the AV was rear-ended. In many of these crashes, the report states that 
the AV was either waiting for a pedestrian, waiting for cross traffic to pass, or beginning 
to accelerate from a stop or red light. While in some cases, such as one in which the vehicle 
at fault hit a stopped AV at 39 miles per hour, most occur at a very low speed differential. 
Often the report states that the AV was rear ended by a vehicle traveling at less than five 
miles per hour. Based on experience and this data, it might be hypothesized that the driver 
of the vehicles at fault assumed that the AV would accelerate faster than it did.  
 
Figure 14 Autonomous Vehicle Crash Type 
 
 Side swipe crashes were the second most common crash type reported. While some 
of these crashes were caused by vehicles that drifted into an AV, the majority were vehicles 
attempting to pass the AV and cutting it too close. Again, based on experience and 
knowledge of human nature, this suggests impatience with the AV, resulting in aggressive 
driving by the surrounding humans. Today, AVs are generally programmed to err on the 




































different collisions in a mixed vehicle roadway, as other human drivers become irritated 
with the AVs (State of California Department of Motor Vehicles, 2019).  
There are also multiple accounts of a conventional vehicles drifting into the lane of 
the AV, and as a response, the AV slows dramatically, causing a rear end collision.  It is 
difficult to prove whether or not the conventional vehicle at fault was following too close, 
but it is possible that a human driver in a similar situation when a car drifts into the lane, 
would adjust the trajectory of his or her own car, shifting to avoid the other car, rather than 
slow to the point of being rear-ended.   
 Of all the AV-involved crashes in California since 2017, eleven included a 
vulnerable road user. The involvement of pedestrians and cyclists in crashes is shown in 
Figure 15. Seven of the crashes involved a pedestrian as a factor. This includes two 
instances of intentional contact by a pedestrian, four instances of an AV waiting for a 
pedestrian to clear the roadway, and one in which the driver of the vehicle at fault stated 
that he or she was distracted by a pedestrian on the sidewalk. There were also four 
collisions involving a cyclist, three of which were the fault of the cyclist, who either 
intentionally or unintentionally collided with a stopped AV. One was related to a cyclist 
in that the AV was stopped waiting for the cyclist to clear the roadway when the AV was 
rear-ended by a conventional vehicle.  
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Figure 15 Pedestrian/Cyclist Involvement in AV Crashes 
 
In summary, 100% AV saturation will diminish the likelihood of many of the 
scenarios described in this paper, as these are human error based. One of the primary 
purposes of autonomous vehicles is by design to improve the driving quality of vehicles. 
However, pedestrians are humans, and are unpredictable and cannot be programmed. If 
AVs increase mobility and resulting in an increase of Vehicle Miles Traveled (VMT), the 
chances of collision circumstances might grow. This problem with pedestrians will persist 
even in the era of AVs.   
While a collision with a pedestrian based on human error can be understood as a 
reaction with no malicious intent, the programming of autonomous vehicles to make these 
decisions might not be malicious, but are certainly no longer a reaction, but a pre-decided 
outcome. Determining who will make these ethical decisions is unclear at this time. 
However, one thing that is clear is the lack of an ethical consensus in today’s moral outlook, 









The next portion of the study involved distribution of a survey to 30 Clemson 
University students. The goal of this study was to understand the ethical decision-making 
approaches of members of Generation Z, those born between 1995-2015, and how those 
correlated to their ethical decisions in various autonomous vehicle scenarios. This research 
assumes that younger generations will be both more involved in the development of, as 
well as experience the effects of autonomous vehicles. This assumption is based on the 
time it will take before we reach 100% adoption of AVs on the roads, which could be 
decades.  
The respondents primarily originate from the southeast, but some come from as far 
as Seattle, WA and Boston, MA. Figure 16 shows the states represented by the survey 
respondents. 
 
Figure 16 Survey Respondents by State 
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5.1 Summary of Survey Responses 
The first section of the survey explored general perspectives and opinions. These 
questions were asked prior to the ethical scenarios to understand a baseline of how each 
participant views different topics such as new technology and general ethical decision 
making.    
 
 
As shown in Figure 17, 77% percent of the participants indicated that they prefer 
to wait a period of time before buying into new technology to see if it gets positive reviews, 
regardless of whether or not they know the reviewer. Twenty percent indicated that they 
are early adopters, likely to purchase a new technology even if no one else has tried it out. 
No one indicated a stronger hesitation about technology such as general mistrust. One 
person stated that none of the options apply, and that he or she does not buy something new 
unless he needs it. These general attitudes towards technology were reflected in the 
participants’ attitudes towards autonomous vehicles, in that most respondents do appreciate 




Wait for reviews Early Adopters Other
Figure 17 Attitudes Towards Technology 
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When asked about their interest level in autonomous vehicles, the following 
responses were recorded. Thirteen percent of the participants believe that AV technology 
is necessary and should be pursued as a priority. Forty-three percent of the respondents 
think that self-driving cars are exciting but not urgently needed on the roads. Twenty-three 
percent of the respondents are mildly concerned or intimidated by the technology. Ten 
percent of the respondents indicated indifference. One person stated that this technology 
should not be pursued at all. Two people explained that none of the options described them. 
One person elaborated that he is “hopeful to see the future impact autonomous vehicles 
have in society” but is “skeptical about how efficient we could get them to run…they 
present an interesting design challenge.” The other stated that he wants to be excited about 
this technology but has some doubts regarding the benefits and effectiveness. He explained 
that his hesitancy comes from not understanding how it works or how it will affect 
passengers or surrounding drivers. The distribution of responses is shown in Figure 18.  
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Figure 18 Attitudes Towards Autonomous Vehicles 
 
In terms of ethical decision making, sixty-one percent of the participants indicated 
that they base their ethical decisions on the circumstances of the situation, with morality 
varying case-by-case. This is the basic definition of moral relativism, with these responses 
in line with what is expected based on other studies done. Seventeen percent choose their 
course of action based on what he or she believes an ethical person would do (Virtuist). 
Eleven percent base their ethical decisions on the expected outcomes (consequentialist). 
Eleven percent base their decision on duty to do the right thing (deontologist). The 
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 Despite the common persepective of moral relativism, the majority of the 
respondents were raised in religious households, with the most staying involved in that 
same religion today. These percentages are presented in Figure 20. While most religions 
have a moral code that includes specific directives on what is right and wrong, perhaps this 
is shifting as well. Based on this data, there is no observable relationship between religion 
and moral code. Whereas one would expect religion to provide moral clarity for its 







Figure 19 Ethical Decision-Making Framework 
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Figure 20 Religious Upbringing and Current Participation 
 
The next question asked what party should be primarily responsible for deciding 
how autonomous vehicles will be programmed to make moral or ethical decisions. The 
most common answer (40%) was industry agencies such as the Society of Automotive 
Engineers. This was closely followed by 30% stating the federal government should make 
those decisions. Ten percent indicated no opinion on this topic. Ten percent stated state 
governments. Seven percent said private companies should make these decisions, and one 
person said other, but declined to elaborate on who that should be. These percentages are 
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Figure 21 Party Responsible for Ethical Standards 
 
The next section outlined three specific autonomous vehicle scenarios described in 
the following way. “Consider that you are driving a car, when 
a(n) (adult/child/animal) runs out into the street when they should not, would you swerve 
to avoid them, even if that means that you might get injured or die from hitting a tree, pole, 
building, etc.? (Assume that there is not enough time to stop and there are other hazards 
such as oncoming traffic or barriers limiting your available options).” The responses to 
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In this section, 84% of the respondents would swerve for an adult, 94% would 
swerve for a child and 27% would swerve for an animal. Most of the respondents had 
mixed responses, but one person indicated they would always choose self-preservation in 
a situation where the only two options were self-preservation or to avoid the pedestrian.  
The next question was designed to make participants consider the difference in 
what they would do, and what autonomous vehicles should be programmed to do. In this 
question, 57% of the respondents stated that the autonomous vehicle should swerve around 
a pedestrian and 43% state that the car should preserve the passenger. This is a departure 
from what the respondents indicated they themselves would do, indicating that they expect 
the AV to operate differently and better than they would as human drivers.  
When asked whether or not technology should use demographics as an input in 
ethical decision making, 70% stated that things like age, gender, or ability should not be 
used as inputs, treating all ages, genders, and abilities equally, while 30% believed the 
vehicle should use this demographic data to make ethical decisions.  




Not swerve for child
Swerve for animal
Not swerve for animal
% of Respondents
Figure 22 Respondents Driving Decision:  
Self-Sacrifice vs. Self-Preservation 
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The majority of respondents (70%) either somewhat agree or strongly agree that it 
is easier to forgive a human for making a mistake and causing a crash than it is if the car 
itself was the cause of the incident, 20% somewhat or strongly disagree, and 10% feel there 
is not a difference.  
The majority (97%) agree that human life is more valuable than animal life or 
property damage either strongly or somewhat, with 3% indicating that they do not agree 
that human life is more valuable than animal life or property damage. This allocation is 
shown in Figure 23.  
 
 
 Despite the majority concluding that an AV should protect the pedestrian at all 
costs, 57% were either somewhat or extremely uncomfortable with this risk to them as the 
passenger in the vehicle. Thirty-three percent feel neutral towards an AV programmed to 
protect the pedestrian at the peril of the passenger, and 10% feel somewhat comfortable 
with this idea.  







Figure 23 Value of Human Life 
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5.2 Chi Square Test for Independence 
 Using JMP Pro 14 to conduct cross-tabulation data analysis, a Chi Square Test was 
conducted for independence between a number of variables from the survey. The null 
hypothesis is below, with a = 0.05.  
Ho – In the population, Variable A and Variable B are independent 
Ha – In the population, Variable A and Variable B are not independent 
Due to the small sample size of the survey (30), the author failed to reject the null 
hypothesis for the majority of the variables, because there was no statistically significant 
relationship between the variables at the 5% level. However, in one case, it was concluded 
that there is a relationship between religious upbringing/current religious practice and the 
use of demographic data for ethical decision making. To account for the cross-tabulation 
in which more than 20% of the cells had a predicted count of less than 5, Fisher’s Exact 
test was conducted. This resulted in a p-value of 0.0247. The p-value of 0.0247 indicates 
that religious participation and use of demographic data for ethical decisions are not 
independent of each other within the population and that there is a statistically significant 
relationship between the variables. In rejecting the null hypothesis, there is a 2.47% chance 




Figure 24 Cross Tabulation and Chi-Square Results 
 
The remainder of the variables tested for independence were not statically 
significant, but further research may dictate that they become so with a larger population 
surveyed.   For example, the difference between the observed frequency of swerving for 
an animal between males and females was not significant with a p-value of 0.158 > 0.05. 
With a larger population, it is possible to see this relationship become significant. The 
results of each of these tests can be found in Appendix C.  
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CHAPTER SIX 
IN-PERSON INTERVIEW RESPONSES 
6.1 Post-Survey Video  
The final step in data collection 
was an educational video about the 
ethical implications of autonomous 
vehicles, followed by individual 
interviews. The goal of this was to 
determine if providing more 
information and conducting a thought 
experiment would change the minds of 
any of the survey participants. For this portion, a Ted-Ed video by Patrick Lin was used 
(Lin, 2017). This video summarizes the majority of the ethical concerns when it comes to 
Autonomous Vehicles, while ignoring the temptation to talk about the trolley dilemma. As 
such, it was the most effective video for the purpose of this study. The video discusses 
what might happen if, in an autonomous vehicle traveling down a highway, the passengers 
“find themselves boxed in” by a truck in front, an SUV to one side, and a motorcycle to 
the other. Suddenly, freight falls off the truck, and the AV cannot stop in time. It must 
select one of three options. Prioritizing the passenger safety by swerving to hit the 
motorcyclist, the least dangerous option for the AV, hit the cargo that fell, risking the lives 
of the passengers in the AV but protecting other road users, or swerve and hit the SUV, 
which has the higher safety rating.  
Figure 25 TedEd Video Frame 
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The video also addresses a situation in which the options for the AV are to either 
hit a motorcyclist on the left who is wearing a helmet, or the motorcyclist to the right, who 
is not wearing a helmet. To choose to hit the motorcyclist on the left, knowing that she is 
taking safety precautions might save more lives, because the helmet could protect her head, 
but at the same time, that decision penalizes her for taking precautions to protect herself. 
The other option, to avoid the motorcyclist with the helmet, and hit the one without one 
appears to be distribution of street justice. Finally, the video addresses that while these 
hypothetical situations are just that, hypothetical, discussing them now will help us to form 
the way AVs make decisions in the future.  
 This video served as a thought experiment for each person, and following the 
viewing, a conversation ensued about what was seen, and what their thoughts might be 
now that they have considered more information. Each of the following sections 
summarizes the conversations after viewing and considering the video.  
6.2 Interviewee I 
 After viewing the educational video in the follow-up interview session, a brief 
discussion was held. Interviewee 1 stated that the thing she was most interested in is the 
reality that we need to decide who will be making the ethical decisions for AVs. She also 
stated that she does not like the idea of having her life in the control of a robot. When asked 
how we can reach people to educate them, she stressed the importance of going beyond 
those who are already interested, like those in STEM fields, and making sure we reach 
students in the arts as well. She follows a lot of what Elon Musk does and is aware that this 
technology is progressing quickly. She stated that if we want to reach people her age, she 
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recommends LinkedIn and Twitter. After considering the video and discussing the ethical 
implications of autonomous vehicles, she did reconsider her survey response and does not 
think demographic data should be used to make an ethical decision.  
6.3 Interviewee II 
Interviewee II has a particular interest in Tesla and considers himself relatively in 
tune with the technology. He thinks it is important for everyone to be educated and believes 
that the best way is for car manufacturers to advertise the benefits of AVs. He stated that 
the news channels and articles only cover the bad things that happen, and the car 
manufacturers need to combat that with the benefits if we are going to keep the technology 
moving forward. He stressed that there “is no global right and wrong,” and that morality 
depends on the view of the person. He did change his answer regarding forgiving humans 
more than computers because of the perspective of a reaction compared to a coded decision. 
He thinks that the AVs will always be kept up to date and should not ever malfunction. 
This person was the most pro-autonomous vehicle, stating in multiple ways that we need 
to embrace it. 
6.4 Interviewee III 
 Interviewee III came into the project having viewed an episode of Minefield, which 
discussed the trolley problem. He also had some knowledge on the topic based on the urban 
transportation course he is enrolled in. Of all the participants, he was one of the most 
educated about the ethical concerns, and also the most hesitant to embrace autonomous 
vehicles. He stated that it’s very important for people to stay informed about the ethical 
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considerations of autonomous vehicles, especially if they are going to be a passenger in 
one in the future. He thinks that most people are not aware of these issues outside of the 
direct industry or academia. In terms of control of the ethical decisions, he stated that 
government should do their part to educate people, perhaps through local trainings or ad 
campaigns, but is not informed enough to be the ones regulating these decisions. However, 
he points out that it will likely need to be done in partnership between private and public 
sectors. He stressed that although he's usually quick to adopt new technology, something 
this large scale makes him more hesitant. Since it implies that we are giving up control if 
we are not the ones programming the vehicles, it takes a big leap of faith to be on board. 
Finally, he stated that “a human life is a human life” and everyone should be treated equally 
regardless of any data that can be gathered visually by the AV. 
6.5 Interviewee IV 
 Interviewee IV approached this thought experiment differently. He stated that he 
likes to be informed before making a decision, with his ethical approach being geared 
towards the outcomes. He generally approaches decisions with a pros and cons list and 
considers what could happen if he plays out different scenarios. He stated that there is a lot 
of ethical grey area while considering AVs and did not have an opinion on these topics 
going into the survey or before viewing the video. The one thing that stood out to him 
during the video was the tradeoff between two motorcyclists – one with a helmet and one 
without.  
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Considering if we should penalize the more responsible rider with a helmet just 
because he or she might have a higher survival rate was thought provoking. He believes 
that the experts in the fields of the technology, design, and intellectuals should make the 
ethical decisions. He is not against government power but does not think they are the ethical 
experts. He stated that since he has a selfless temperament, he would swerve for anyone at 
his own risk. He is also a vegan, which he explained is why he would also swerve for the 
animal scenario. He also stressed that no one has more value than anyone else, and we 
should all be on the same playing field. In order to reach people his age or younger, social 
media, such as a viral tweet, would be the best way to reach and educate people.  
6.6 Interviewee V 
 Interviewee V was also informed regarding the ethical concerns of autonomous 
vehicles, though extremely supportive of the technology. He is considering pursuing a 
career in the field of autonomous vehicles from the hardware perspective. He believes the 
most important task to address is what activities are allowed for the passengers of 
autonomous vehicles. He thinks that most people are uninformed about AVs, and don’t 
trust the technology. He says he gets most of his information from reddit. He stated that he 
was the driver in his friend’s car that has adaptive cruise control and even he, as someone 
who is very pro-AV did not trust it for the first five or so minutes. He stated that he thinks 
that the car manufacturers should be the ones to decide how their cars will make ethical 
decisions and can even use these features as selling points in advertising. He stated that in 
the event that something goes wrong, the car companies know they will be in the spotlight 
and will have to answer to a public outcry. He also believes that the vehicle should protect 
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the passenger at all costs, pointing out that cars now do not have external pedestrian safety 
features. He does not believe that is the responsibility of the car. 
6.7 Interviewee VI 
 The final interviewee stated that she was somewhat familiar with some of the 
ethical concepts and the general pros and cons of autonomous vehicles from her Urban 
Transportation course. She was also most thoughtfully provoked by the consideration 
between two motorcyclists, one with a helmet and one without.  
She stated that more of the “everyday person” would be supportive of AVs if they were 
more educated on the benefits, but in the early stages, people who complain too loudly 
could prevent the technology from moving forward. She thinks therefore that it is best to 
involve citizens much later in the process, once more AVs are on the road. She certainly 
believes that morals are relative and did not have an example of a moral issue that is always 
right or wrong. Finally, we discussed what an AV should do in the event of a vehicle-
pedestrian collision. She stated that the in the event that the pedestrian is violating the rules 
by crossing at mid-block or not waiting for a crosswalk light the vehicle should continue 
its path if it was not able to stop. Personal responsibility dictates that that person should 
look before crossing the road.  
6.8 Principal Conclusions Based on the Interviews 
 For the most part, the educational video did not change the minds of the 
participants. Their overall mentality stayed consistent even with the new information. 
However, everyone did struggle with the ethical questions while we discussed them. In 
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each instance, the participants expressed that these were difficult decisions, and were not 
necessarily sure that they had the answers. After watching the video, each interviewee and 
I discussed their original survey responses to see if anything had changed, or if they had 
anything to add to their answers.  
 Despite the overall mentality of moral relativism, most people still upheld the 
inherent importance and dignity of human life, indicating that they likely agree that there 
is moral value to each person. For each of the participants who agreed to participate in the 
follow up study, everyone who stated that demographic or visually perceived data should 
not be programed into the AVs as part of the ethical framework in the survey maintained 
this would be wrong.  The one participant, Interviewee I who initially thought this data 
should be used to make decisions explained that she misunderstood the question and 
thought that just because someone is older, or a certain race or gender should not be used 
in this decision.  
 Conducting post-survey interviews provided context for understanding the opinions 
of each of the participants. As each struggled to make these ethical choices, it was obvious 
that successfully making these ethical decisions will require a sincere effort of involved 
parties and a collaboration of the experts. Weighing out the ethical implications of various 
situations is a worthy endeavor for anyone to participate in, and we should encourage this 





 As hypothesized, the majority of the survey respondents have a moral relativist 
ethical framework. This lack of agreement on moral right and wrong could have egregious 
results as we struggle as a society to treat each other the way we want to be treated. As 
such, it is the author’s conclusion that unless we can instill the same set of values in 
everyone, we should not and cannot try to create vehicles that will please everyone.  
 Based on the results of this analysis, it is likely that the issues with pedestrian safety 
will grow and will become more complex when the human reaction is coded out of 
existence. The companies developing AVs will need to address ethical considerations that 
do not exist in a split-second decision of a human driver. Therefore, there is an urgent need 
to address how pedestrians will be identified and treated in autonomous vehicle algorithms. 
What level of priority will their individual safety be? What will the output of a one-to-one 
comparison of the passenger of an AV versus a pedestrian be, in the event that the vehicle 
cannot brake in time to stop a collision?  
7.1 Challenges Preventing the Programming of Ethical Vehicles 
The challenge of addressing ethical concerns in self-driving vehicles is two-fold. 
First, while future generations might not have completely agreed on all right-versus-wrong 
arguments, it has undoubtedly become more divided over time. As a society, as we are no 
longer on the same page with values or ethical approaches to decision making, it will be an 
extreme challenge to agree on how these vehicles should be programmed to act, and what 
the vehicles should value. To address this challenge, on the basis of this research, the author 
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believes that public safety discussions should begin at the local government level, elevating 
best practices from there to a state government level, before bringing it to a federal 
government level. This allows the local citizens and residents to address each situation 
more directly in their locality, honoring the framework of our constitution which places 
much governmental power at the hands of the state governments.  
However, because it is vital that these vehicles work across state lines, gathering 
together a consensus of regional states that border one another could be the next step. This 
could be followed by a federal evaluation of the state recommendations and the creation of 
a limited but adequate code of ethics set to protect the individual as well as address thing 
like liability in the event of an unavoidable crash or vehicle malfunction. The final result 
of this process could be a federal reinforcement of the value of the human individual, 
regardless of race, religion, ability, etc. similar to the Code of Ethics put forth by Germany. 
This can be achieved by gathering together a group of trained experts with balanced views 
in the fields of ethics, politics, computer programming, business and other relevant 
expertise to create the most basic code of ethics that they can agree upon. It is essential not 
to overregulate the industry, and to allow for private enterprise to continue to raise the bar 
and compete to create the safest and best product. As such this code of ethics should 
empower these businesses to progress, while providing minimal limitations, namely the 
reinforcement of the protection of individual rights.  
It will be challenging to practically implement these broad values to a computer.  
Each situation will not be perfectly programmed due to the variety of inputs. There will be 
a certain level of adjustment and machine-learning over time. The human brain is vastly 
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capable of judgment in a way that no other being is truly adept. Turning this judgment into 
code will be challenging even for the most talented computer scientists. However, with the 
freedom to seek this solution and rely on the market to dictate what is and is not acceptable 
by people living in this country, a solution can be found.  
Another final ethical concern is that the United States does not go the way of the 
social rankings like some countries, for fear of using this data as a decision-making factor 
in difficult situations. This is obviously an extremely unethical way to approach 
programming a vehicle. While it seems far-fetched today, it is vital that we eliminate that 
possibility before it even becomes more socially acceptable.  This should be included in 
the federal code of ethics, protecting people from becoming the sum of their data.   
7.2 Education 
 One important aspect of any new technology is stakeholder education. For example, 
when the serious consequences of distracted driving while using a cell phone became clear, 
many educational endeavors were undertaken by public and private sector alike. Similarly, 
it will be vital to provide all the information possible to those affected by the decisions 
made by the producers of the vehicles, the programmers, legislators, and others in power. 
Knowledge is power, and people can by and large choose what to do with that information. 
A serious effort is being made by USDOT regarding pedestrian safety. A dedicated page 
on the NHTSA website called Pedestrian Safety lists a series of resources as well as tips 
for safe walking as well as safe driving. In Driver’s Education, we are all taught to be 
defensive drivers. Pedestrians would benefit from taking a similar approach of defensive 
walking. A similar approach can be taken using webinars, publications, classes, and other 
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media to educate pedestrians on safe use of the sidewalks and roads in the new autonomous 
vehicle environment.  
 As part of the responsibility of the government to protect the safety for the 
individuals within a country, the Department of Motor Vehicles, or a future version of this 
agency can offer safe pedestrian courses. This is an idea that can be implemented now in 
preparation for the future but will require future versions to adapt to the new information 
that comes out.  
 Furthermore, NHTSA could take it upon themselves in these coming months to 
spread a similar educational program with informational video and survey to make people 
think. Then it could show them where other people stack up so they can realize the reality 
of the problem.  
7.3 Cyber-Physical Solutions 
Some researchers have conducted research to develop a smart phone alert system 
for pedestrians which would let them know if they are in the path of a vehicle. However, 
this solution relies on pedestrians being on their phones, which already puts them at risk 
due to distracted walking.  
A preferable approach is to equip the vehicles with applications which can use 
pedestrian path direction, or heading, and speed to predict whether or not a pedestrian will 
be in the path of a vehicle.  Connecting the AV to the surrounding environment and using 
available data will make it more effective in avoiding pedestrians and collisions in general. 
This can also be implemented in a mixed environment with non-connected vehicles using 
variable messaging signs. The flexibility of use in a mixed vehicle environment allows 
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early exploration of the method prior to reaching full saturation and tweaking the algorithm 
as technology advances and autonomous vehicles slowly trickle on to the roads. It can also 
be assumed that this approach can be implemented with C-V2X, 5G, or whatever low 
latency communication methods of the future. More information regarding the importance 
of cyber-physical systems can be found in various literature, including Transportation 
Cyber-Physical Systems by Deka, Khan, Chowdhury, & Ayres (2018). 
7.4 Human Resiliency 
 While many of the results of this study are inconclusive, this only strengthens the 
point that the topic of ethics and autonomous vehicles must be a focus of not only those 
involved in the process of developing autonomous vehicles, but society at large. While 
most hypothetical scenarios are exactly that, hypothetical, perhaps never occurring in the 
real world, AV collisions with pedestrians will persist, and under a brighter spotlight in the 
absence of other crashes. Determining the main causes of pedestrian fatalities and 
preventing them with AVs will be valuable in the future.  
If there is one thing that is certain about the human race, it is that we are inherently 
adaptable. As change comes our way, we respond accordingly, adjusting to the new 
demands, even if it takes time. Keeping our inherent value as humans in mind, we can 
approach this issue with a balanced mindset and clear approach. It will be possible to save 
more human lives from vehicle crashes, while also treating each person with dignity. 
Allowing private companies to pursue ethically strong and effective AVs should be 
a primary focus of any government regulation. This natural competition between different 
companies to create the best and safest vehicle, just as they do now with conventional 
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vehicles, will likely result in the best solution, even if it takes time.  This can be conducted 
within the bounds of a very general code of ethics at the state or federal level, reinforcing 



















































      
Pedestrian Fatalities Year Change from previous year Population Growth
4795 2006 0.96%
4699 2007 -2.00% 0.95%
4414 2008 -6.07% 0.95%
4109 2009 -6.91% 0.88%
4302 2010 4.70% 0.83%
4457 2011 3.60% 0.74%
4818 2012 8.10% 0.75%
4779 2013 -0.81% 0.71%
4910 2014 2.74% 0.75%
5494 2015 11.89% 0.76%
6080 2016 10.67% 0.73%
5977 2017 -1.69% 0.71%
5348.545455 AVG 2.20% AVG
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Other Than Driver 41 2,33
8 
44 2,377 49 2,403 54 2,385 47 2,273 
Unknown 60 3,21
2 
56 3,182 75 3,219 49 3,225 60 3,015 
Not Stated* 50 3,07
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Top Reasons for Fatal Crash 2010 2011 2012 2013 2014 
Improper Turning 509 526 578 544 539 
DUI 477 539 526 568 569 
Unsafe Speed 396 410 427 436 455 
Pedestrian Violation 363 360 390 432 437 
 





Frequency by Time Period Crash Type
11:00 PM-2:00 AM 3 Side Swipe 18
2:00 AM - 5:00 AM 2 AV Rear Ended 47
5:00 AM - 8:00 AM 6 Intentional Contact 2
8:00 AM - 11:00 AM 14 Hit & Run 7
11:00 AM - 2:00 PM 12 Vehicle Rear Ended by AV 1
2:00 PM - 5:00 PM 18 AV hit by bike 3
5:00 PM - 8:00 PM 6
8:00 PM - 11:00 PM 9 Vulnerable User Involved
No Time Listed 1 Pedestrian Involved 7
Pedestrian Not Involved 64
Month Freq. Cyclist Involved 4
January 4
February 5 AV Motion Status
March 9 AV Stopped 31
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Autonomous Vehicle Crash Audit 







5 18 12:15 
AM 
Yes Yes Side Swipe, passing vehicle 
3 19 1:29 
AM 
Yes Yes Rear End hit and run 
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3 18 1:54 
AM 
Yes Yes Rear End, Cyclist in roadway, AV Slowed, taxi rear ended 
and drove away 
10 17 2:35 
AM 
Yes Yes Rear End, Driver Leg Cramp 
9 17 3:20 
AM 
Yes Yes Rear End 
2 19 6:04 
AM 
Yes Yes Rear End 
11 18 6:33 
AM 
No Yes Side swipe hit and run 
2 19 6:56 
AM 
No Yes Rear End 
5 18 7:27 
AM 
Yes Yes Rear End, waiting for pedestrian, AV stopped 
7 18 7:35 
AM 
Yes Yes Pedestrian intentionally hit the AV 
10 17 7:40 
AM 
Yes Yes Rear End, Pedestrian entered roadway, AV slowed, rear 
ended 
8 18 8:18 
AM 
Yes Yes Rear End 
8 18 8:23 
AM 
Yes Yes Side Swipe, passing vehicle, hit and run 
2 17 8:38 
AM 
Yes Yes Rear End 
2 19 9:08 
AM 
No Yes Rear End 
10 17 9:16 
AM 
Yes Yes Side Swipe, passing vehicle 
12 17 9:34 
AM 
Yes Yes Side swipe, Van in front slowed, AV stopped lane change, 
motorcycle had cut in, and noticing the AV coming back, 
fell over, motorcycle determined at fault 
8 18 9:36 
AM 
Yes Yes Side Swipe, passing vehicle 
6 18 9:41 
AM 
Yes Yes Rear ended by another AV in conventional mode  
1 18 9:43 
AM 
No Yes Rear End, waiting for Pedestrian, 
12 18 9:59 
AM 
Yes Yes Side Swipe, passing vehicle 
12 18 10:34 
AM 
No Yes Stopped for cyclist, hit front of the car, rode away 
3 17 10:36 
AM 
No Yes Side Swipe in construction Zone 
5 18 10:50 
AM 
No Yes Rear end 
7 17 10:54 
AM 
Yes Yes Side swipe   
1 18 11:12 
AM 
Yes Yes Side Swipe, passing vehicle 
11 18 11:16 
AM 
No Yes Rear End 
1 19 11:29 
AM 
Yes Yes Rear End 
11 18 11:30 
AM 
No Yes Rear End 
6 17 11:48 
AM 
Yes Yes Rear End hit and run 
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4 18 12:17 
PM 
No Yes Rear end, hit and run 
9 18 12:21 
PM 
Yes Yes Rear End 
3 18 12:53 
PM 
Yes Yes Side Swipe from rear, aggressive driver multiple lane 
changes 
3 18 12:55 
PM 
Yes Yes Rear end 
3 17 1:30 
PM 
Yes Yes Rear End 
10 17 1:34 
PM 
Yes Yes Side Swipe, passing vehicle 
8 18 1:55 
PM 
No Yes Rear End 
8 18 2:25 
PM 
Yes No Rear End 
10 18 2:31 
PM 
No Yes Rear End 
7 18 2:47 
PM 
No Yes Rear End 
6 18 2:52 
PM 
Yes Yes Rear End 
7 18 2:56 
PM 
No Yes Rear End 
8 18 2:58 
PM 
No Yes Rear End 
3 18 3:12 
PM 
Yes Yes Side Swipe, passing vehicle 
7 18 3:15 
PM 
No Yes Side Swipe, passing vehicle 
11 18 3:25 
PM 
No Yes Rear End 
9 18 3:47 
PM 
No Yes Side swipe   
5 18 3:51 
PM 
No Yes Broadside by vehicle leaving parking spot 
7 18 4:03 
PM 
No Yes Rear End 
10 17 4:06 
PM 
No Yes Rear End, Scooter entered roadway, AV slowed, rear ended 
11 18 4:30 
PM 
No Yes Rear End 
3 17 4:50 
PM 
Yes Yes Rear End 
7 18 4:52 
PM 
Yes No AV rear ended conventional vehicle 
9 18 4:58 
PM 
No Yes Rear End 
2 18 4:58 
PM 
Yes Yes Side Swipe, passing vehicle 
5 17 5:26 
PM 
Yes Yes Rear End, Cyclist   
10 17 5:41 
PM 
No Yes Rear End, Pedestrian entered roadway, AV slowed, rear 
ended 
7 18 5:52 
PM 
No Yes Rear ended 
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9 17 6:20 
PM 
No Yes Rear End, Driver on Cell Phone 
8 18 6:52 
PM 
Yes Yes Side Swipe, passing vehicle 
9 18 7:03 
PM 
No Yes Rear End 
6 18 8:29 
PM 
No Yes Rear end 
3 18 8:34 
PM 
Yes Yes Rear end, hit and run 
10 18 9:07 
PM 
No Yes Rear End 
10 17 9:09 
PM 
No Yes Rear end, distracted driver 
9 17 9:09 
PM 
Yes Yes Rear End 
11 18 9:16 
PM 
Yes Yes Cyclist in violation of red light hit the autonomous vehicle 
1 18 9:27 
PM 
Yes Yes Pedestrian intentionally hit the AV 
11 18 10:04 
PM 
No Yes Rear End 
11 17 10:05 
PM 
Yes Yes Side swipe, driver did not shift with lanes 
6 17 
 
Yes Yes Rear End 
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Appendix B: Survey for Clemson Students 
The following survey dives into various topics such as technological attitudes, general ethics and 
morality, as well as ethics related to autonomous vehicles. A fully autonomous vehicle is a vehicle in 
which here is no human driver, and the car drives itself. Essentially, the car is programmed to have its 
own “brain” and make decisions. These decisions include things such as distance between your car 
and the car in front of you, best route to take to a destination, and things like what to do when there 
might be a collision with another vehicle, person, animal, or object.  
 
Certain questions on this survey are required in order for the research team to draw conclusions. 
However, you are free to abandon the survey at any time if you do not want to complete a required 
question.  
 
None of the information that is linked to your identity will be published. Your email, collected for 
purposes of contacting you during this study, will be kept in a password protected document and will 
be destroyed at the completion of the project. 
 




1. Which of the following best describes your perspective on technology? 
 
a. I regularly anticipate and embrace new technology. I like to be the first of my friends 
to own new gadgets. 
b. I like to wait a period of time before purchasing a new piece of technology to see if 
others give it positive feedback, such as online reviews, even if I do not know the 
reviewer. 
c. I usually wait until my family or my group of trusted friends have tried something 
new before I try it. 
d. I do not often embrace new technology because I am wary of it regardless of family, 
friends or other positive reviews. 
e. None of these describe me. Explain. ___ 
 
2. When confronted with an ethical or moral situation, which of the following best describes 
your general mindset or approach? 
a. I base my actions on the potential future outcomes 
b. I base my actions on my moral duty or obligation, regardless of the outcome 
c. I base my actions on what I think an ethical person would do in the situation 
d. I base my actions on information relative to each situation on a case by case 
basis 
e. None of these describe me. Explain. ____ 
 
Autonomous Vehicle Opinions 
 
3. Which one of the following best describes your thoughts about autonomous (fully self-
driving) vehicles? 
a. They are an exciting and necessary technology that should be a top priority in the 
tech world. 
69 
b. They are an exciting technology that I look forward to using but there is not an 
urgent need to get them on the roads right now.  
c. I’m indifferent and feel neutral about autonomous vehicles.  
d. They are an intimidating technology that I am hesitant to use myself. 
e. This technology should not be pursued by the tech world because it will do more 
harm than good. I absolutely do not support autonomous vehicles.  
f. None of these describe my attitude toward technology. Explain. ____ 
 
4. When new technologies are introduced, there are often standards, or legal obligations, that are 
developed for the new technology. Who do you think should be responsible for the way an 
autonomous vehicle makes ethical or moral decisions?  
a. The federal government 
b. State governments 
c. Industry standards (such as the Society of Automotive Engineers) 
d. Other ___________ 
e. I do not know.  
 
Driving Scenarios 
5. Scenario One: Consider that you are driving a car, and an adult pedestrian runs out into the 
street when they should not, would you swerve to avoid them, even if that means that you 
might get injured or die from hitting a tree, pole, building, etc.? Assume that there is not 
enough time to stop and there are other hazards such as oncoming traffic or barriers limiting 
your available options. 
 
a. I would swerve to avoid a pedestrian even at the risk of my own safety 
b. I would not swerve to avoid this pedestrian at the risk of my own safety 
 
6. Scenario Two: Consider that you are driving a car, and a child runs out into the street when 
they should not, would you swerve to avoid them, even if that means that you might get 
injured or die from hitting a tree, pole, building, etc.? Assume that there is not enough time to 
stop and there are other hazards such as oncoming traffic or barriers limiting your available 
options. 
 
a. I would swerve to avoid a child even at the risk of my own safety 
b. I would not swerve to avoid a child at the risk of my own safety  
 
7.  Scenario Three: Consider that you are driving a car, and a dog or cat  runs out into the street 
when they should not, would you swerve to avoid them, even if that means that you might get 
injured or die from hitting a tree, pole, building, etc.? Assume that there is not enough time to 
stop and there are other hazards such as oncoming traffic or barriers limiting your available 
options. 
 
a. I would swerve to avoid a dog or cat even at the risk of my own safety 





Autonomous Vehicle Scenarios 
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8. Consider that you are going to be a passenger in a self-driving car, and it is programmed to 
risk your life by swerving to avoid killing a human pedestrian that walks out into the street 
when they should not, what do you think the vehicle should do? 
 
a. I think that the autonomous vehicle should swerve even at the risk of injuring you as 
the passenger in the autonomous vehicle 
b. I think the autonomous vehicle should maintain the course of action even at the risk 
of injuring the pedestrian.  
 
9. Consider you are the pedestrian walking out into the street in the previous scenario. Does 
your view change?  
 
a. I believe the driver/rider of the autonomous vehicle should preserve itself even at the 
risk of the pedestrian 
b. I believe the driver/rider of the autonomous vehicle should sacrifice itself for the 
pedestrian 
 
10. Consider that there is technology in which an autonomous vehicle can determine the age, 
gender, or ability of a pedestrian in the roadway. There is also technology that could 
effectively hide that data from the computer, making all humans register the same to an 
autonomous vehicle. Knowing this, which of the following best describes your opinion? 
a.  I believe that a self-driving car should not use data from any visually perceived 
factors such as age, gender, or ability to determine a course of action where a 
collision might occur.  
b. I believe that a self-driving car should use data from visually perceived factors such 
as age, gender, or ability to determine a course of action where a collision might 
occur.  
 
Agree or Disagree? 
11. It would take me a longer time to emotionally process and move on from a collision caused 
by an autonomous vehicle in which a person or animal was injured than it would to 
emotionally process and move on from the same situation in which a human driver had made 
an error and caused the same collision.  
a. Strongly agree 
b. Somewhat agree 
c. Neutral 
d. Somewhat disagree 
e. Strongly disagree 
 
12. Human life should always be valued over animal life or property damage.  
 
a. Strongly agree 
b. Somewhat agree 
c. Neutral 
d. Somewhat disagree 







13. Now that you have considered these scenarios in which an autonomous vehicle is presented 
with a choice between injury of a pedestrian or injury of the vehicle occupants, how 
comfortable are you with the idea of a “utilitarian” autonomous vehicles where the vehicle 
might risk injuring the passenger in the vehicle to avoid a collision with a pedestrian or 
animal? 
 
a. Very comfortable 
b. Somewhat comfortable 
c. Neutral 
d. Somewhat uncomfortable 
e. Very uncomfortable 
 
14. Would you be willing to participate in a simulation study regarding the scenarios above? The 
simulation will take approximately 15-20 minutes on one day. If you are interested, you will 
be contacted with more information. A $10 Amazon gift card will be provided to participants 













c. Other __________ 
d. Prefer not to specify 
 
18. What is your home zip code? (Not your Clemson Zip Code) __________ 
 
19. What is your major? (if you have not declared a major, write Undecided) ____________ 
 
20. Which of the following best describes your experience regarding your religious upbringing? 
a. I was raised in a family that practiced a specific religion which I still practice today 
b. I was raised in a family that practiced a specific religion which I no longer practice 
today 
c. I was raised in a family that did not practice a specific religion, but I do practice one 
today 
d. I was raised in a family that did not practice a specific religion and I do not currently 
practice a specific religion today 
 
21. What is your primary mode of transportation? You may make multiple selections if you use 
the modes of transportation relatively equally.  





e. Other _______ 
 
 
Post Simulation Interview Questions 
 
1) After viewing the video, did you learn anything new? Was there anything in it that you did 
not know? 
2) Have you changed your mind on any of the questions I asked in the survey? 
3) What other thoughts might you have about the ethics of autonomous vehicles? 
4) What is the best way to educate people about these considerations? 
 
Survey Response Data 
Wait for reviews  23 
Early Adopters 6 
Other 1 
  






Exciting but not necessary 13 
Indifferent 3 
Intimidating 7 
Should not be pursued 1 
N/A 2 
  
Industry Standards 12 
Federal Government 9 
No Opinion 3 
Private Companies 2 
Other 1 
State Government 3 
  
Swerve for adult 87% 
Not swerve 13% 
Swerve for child 90% 
Not swerve for child 10% 
73 
Swerve for animal 27% 
Not swerve for animal 73% 
  
AV should swerve 56.70% 
AV should not  43% 
  
AV should not use data 70.00% 
AV should use data 30.00% 
  
Human error  
Strongly agree 26.7% 
somewhat agree 43.3% 
neutral 10.0% 
somewhat disagree 16.7% 
strongly disagree 3.3% 
  
Human life value  
Strongly agree 70.0% 
Somewhat agree 26.7% 
Neutral  
Somewhat disagree 3.3% 
Strongly disagree  
  
Utilitarian car comfort  
extremely uncomfortable 10.00% 
somewhat uncomfortable 46.70% 
neutral 33.30% 
somewhat comfortable 10.00% 
extremely comfortable 0.00% 
  
Religious Experience  
Raised in a Religious Household and 
Still Participate in that Religion Today 63.30% 
Raised in a Religious Household and do 
not Participate in that Religion Today 26.70% 
Not Raised in a Religious Household 
and Not Involved in Religion Today 10% 
74 
Appendix C: Chi Square Test for Independence Results 
 
Variable A: Moral outlook 












Variable A: Gender (1=male, 2=female) 

















Variable A: Interest in autonomous vehicles 
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